ABSTRACT: Koch method of ornamental trees evaluation is based on interest paid on costs invested in tree-growing up to their maturity stage minus deductions for age, defects and damage. The aim of this paper is to apply the above mentioned method in the economic conditions of the czech republic. The paper presents essential economic data generated in accordance with the technological model of tree growing at a permanent site. We also describe the mechanism of the so-called base tree price calculation as a basis for the subtraction of deductions derived from its current condition. The calculated base tree prices are illustratively compared to prices based on the to-date applied calculating techniques and the relevant regulation. We also refer to the method of base price adjustment based on the criterion of landscape tree value. The mechanism of price calculation applied for Koch method testing included two modifications. The first relates to due consideration of growth qualities when calculating development care costs; the other introduces landscaping value indicator as the only base price adjustment to achieve the resulting price, corresponding with the current tree condition.
Koch method (Koch 1971; Schulz et al. 2002; Breloer 2007a ) for calculation of real value (price) of ornamental trees ranks in germany among the universally recognized and so far utilized methods of woody species evaluations in cases of destruction, damage or expropriation. The method is, in principle, based on interest paid on costs invested in woody plants growing up to their maturity stage minus deductions for age, defects and damage incurred prior to the determining event. instructions for practical application of the methods are to be found in the relevant manuals, elucidating working procedures, containing indicative economic data as well as calculation examples, in particular related to trees (Hötzel, Hund 2001; Schulz et al. 2002) . The methodology is discussed by experts on annual basis, let alone some well-known court verdicts (Breloer 2007a,b) . in the cr, the method has not been tested so far. its principles are, however, theoretically accepted by, for instance, Pejchal and Šimek (2003) while its benefits are doubted by Pilař (2003) . Both the ambivalent viewing of Koch method and the fact that the current czech woody species evaluation manuals (grulich et al. 1992; Kolařík et al. 2005 ) and the Decree of the Ministry of Finance No. 3/2008 coll. are not sufficiently transparent with regard to prices were instrumental in adopting the decision to test the method (Bulíř 2007) . Thus, the aim of our work has been to apply Koch method to determining and adjusting base ornamental tree prices in our current economic conditions and to compare them with prices referred to in the current czech manuals.
MATERIAL AND METHODS
Base tree prices were set using the latest published version of Koch method (Hötzel, Hund 2001) .
Both material and labor costs were calculated based on a technological model of permanent site tree-growing, split into the following stages: -young plant planting, including its purchase and shipping, -subsequent three-year development care (site establishment period), -development care continuation for another 10-40 years (up to the stage of full maturity). Young tree plant price of each species (cultivar) was calculated as a mean value derived from the prices of identically sized young plants sold by five most prominent czech producers, including 5% value added tax (Vat). Shipping costs of transportation from producer to planting sites were calculated using the flat rate of 18% of the young plant price. all labor operations performed during individual stages of the technological model were assessed in line with the catalogue of Building operations Descriptions & indicative Prices -823-1 Land areas & Development (2006) . Prices of identical labor operations in various terrains (plane, slope 1:5-1:2, slope steeper than 1:2), and prices of operations incorporating alternatives (e.g., hole-digging without soil replacement, or with 50% or 100% replacement) listed in the said catalogue were averaged. Prices of supplementary material (compost, humus soil, fertilizers, stakes, water, mulch and others) were taken over from current price lists of major producers and distributors (including Vat), being averaged as above. overall development care costs were recalculated to reflect average annual costs. interest on costs was fixed at 7% interest rate, based on banking rates for mid-term and long-term loans, mortgages, bonds, deposits and other products present on the market for the last 40 years (rosochatecká, tomšík 2007). growth failure rate in the course of establishment stage was set at 10%.
RESULTS AND DISCUSSION
The first cost input in base tree price calculation is represented by the wholesale price of a young plant of a specific cultivar in the shape of a tall-trunk standard and the selected stem circumference size. it is necessary that the young plant size should be adequate to the envisaged function of the tree at the given site (object of greenery), which may either increase or decrease its value. initial costs also include transportation of young plants from nurseries to the planting site, including planting itself plus necessary support materials (compost, fertilizers, stakes, etc.) . table 1 lists examples of young plant prices for certain woody taxa, including transportation. The table gives the prices of tree sizes most often planted in parks, gardens and housing estates greenery. at the same time, the data given in the table reflect actual supply on our young tree nursery market. unlike in germany, larger young plant sizes of deciduous trees are, as a rule, not available in our ornamental tree nurseries. Thus, calculations are determined by these facts. However, in exceptional cases or where prominent landmarks are concerned (trees in the parterres of historical parks, representative buildings, memorials, central squares, etc.) we do allow for the possibility of calculating base tree prices individually bearing in mind the prices of bigger young plants which may be imported from abroad.
The table also demonstrates apparent price differences among individual tree taxa. The differences point out the fact that the objectively calculated base prices of individual taxa cannot be the same; on the contrary, they have to differ. in our instance, the issue of shipping costs was not addressed along the lines of real costs but as an 18% flat rate of the young plant price. our aim was Lc -large crown, Mc -medium crown, Sc -small crown, Fg -fast growth, Mg -medium growth, Sg -slow growth to develop indicative base prices, not to calculate base tree prices for a known site by a specific day. The used rate is based on former rules applicable to budgeting of landscaping works, i.e., it has its roots in the period when the majority of today's mature trees had been planted. When assessing a specific case, it is obviously more accurate to make the calculation based on actual shipping costs. Fixing of flat transportation rates still remains an open issue and will be subject to further fine-tuning.
table 2 presents a model budget and a cost balance related to young tree planting at a permanent site in parks, gardens, and housing estates. The budget includes all essential labor and technological operations and materials associated with planting under standard conditions. Soil preparation operations are however excluded as they are, as a rule, not performed as part of complementary planting at the existing greenery sites. Here, tree planting begins with digging of the hole. in cases of newly established sites, as confirmed by our findings, site preparation does not represent any considerable cost-related sum. tables 3 and 4 present average annual development care costs for the period of tree establishment and further maturation. The third stage costs (table 4) are, unlike in Koch method (Hötzel, Hund 2001) , calculated for the total of three crown sizes. We have adopted this decision due to distinct differences in growth and the need of actual care, in particular with respect to trimming of diverse cultivars. trimming of trees that naturally develop larger crowns is more demanding both in terms of time and finance in comparison with the trimming of small-crown species. other labor operations as well as material consumption (fertilizers, etc.) associated with these trees also appear to be more expensive. The first modification of Koch method as applied in our economic setting concerns the differentiation of development care costs associated with tree crown sizes.
The actual calculations of costs related to individual growing stages presented in tables 1-4 were taken as primary input data for base price calculations of a specific taxon. in addition, the calculation construction was complemented with flat rates for growth failure risk of 10%. This rate is slightly higher than the rate published in the Budgeting catalogue; the reason is that it relates to the whole of the establishment period which spans longer than is considered ordinary. in accordance with both theoretical and practical experience, the envisaged establishment period for a newly planted tree at its permanent location was fixed for all sizes of young plants to last three years. The remaining time of development care -from establishment to full maturity -was addressed by using a differentiating approach based on the genetically determined growth speed and crown character of the individual taxa. The fastest-growing species, the species growing at mid-speed, and the slowest-growing species were assigned 10-15 years, 15-30 years and 30-40 years, respectively. The length of this stage was determined by applying information from dendrological publications as well as practical experiences. Data on the growth speed of individual taxa will be further specified.
table 5 presents the mechanism of calculating a base tree price derived from various young plant sizes. The calculation formula includes compound interest tools; the applied 7% interest rate is a rate specially identified for this work (rosochatecká, tomšík 2007). its current level can be considered as an initial foundation for Koch method application in the czech republic as well as for discussions among relevant experts. This rate will be undoubtedly subject to change in relation to economic development of this country as was observed in germany (e.g., Breloer 2007a). Base tree prices are defined as total costs spent on woody plants growing up to the time of their complete maturity (see table 5 ). The quoted base prices are maximum prices applying for optimally developed, sound and undamaged specimens in solitary position, aged 40-45 years and older in case of slowly growing trees or 20-25 years and older in case of fast growing trees. obviously, base prices of younger specimens which have not yet reached the indicated age limits are lower. table 6 gives base prices of other species differing from one another by crown size and growth speed in their maturation stage. test calculations have indicated that, for the determination of objective prices, these factors are indispensable. The reason is that they are essential for determining annual development care costs and its overall duration, which is, in turn, reflected in the level of base prices. to modify Koch method in this particular aspect appears as duly beneficial. The calculated indicative base tree prices were subsequently (table 7) compared with base prices utilized by the existing czech guidelines for woody species assessments (grulich et al. 1992; Kolařík et al. 2005 ; Decree of the Ministry of Finance No. 3/2008 coll.). These were, according to their authors, also calculated using the cost-based method, therefore they can be verified by comparison. The table clearly demonstrates that reference prices calculated in czech economic environment by using Koch method (Hötzel, Hund 2001) or the reference prices included in the directive for practical use (Schulz et al. 2002) are, in their maximum, altogether manifold lower than those calculated by the so far used method for evaluating the extent of woody species damage and the determination of replacement planting price (grulich et al. 1992; Kolařík et al. 2005) . The newly fixed prices are closer to those listed in the currently valid regulation (Decree of the Ministry of Finance No. 3/2008 coll.). The examples include only one exception, i.e., taxon Prunus serrulata Kanzan; its price listed in the Decree is evidently too high. The calculated base prices are comparable with indicative tree prices in germany where, at present, interest rate of 4% applies.
Koch method does not end up by calculating total tree-growing costs up to its maturity (base price). it winds up by calculating the so-called material value, based on the present condition of a woody plant, when the calculated base price is being adjusted to reflect deductions for age, defects and damage. to achieve this, it uses formulas and tables. While testing individual age deduction calculating formulas, we identified quite significant result discrepancies as well as practical problems associated with determining both the sufficiently accurate current age and life expectancy of specific trees. We also found out that deductions on account of defects and damage may not always reflect all deficiencies of a given woody plant. Thus, we abandoned the original method when calculating the resulting evaluation price; instead, in order to adjust base prices in our conditions, we applied an indicator by which we evaluate the overall woody plant quality and potential. This indicator is known among professional public as landscaping (Machovec 1970; Šimek 2001) . unlike those classifications, it ceased to take into account the woody plant age. The appropriate scale modification allows that even young, solitary, vital, still maturing (growing) specimens in their typical habitat can attain the highest scoring degree. Thus, price distortions related to young and maturing trees are being prevented; these trees were, according to the original classification, scored by grade three. Base price deductions are carried out using the proposed translation key (see table 9 ). Percentage range assigned to individual scoring degrees make it possible for every assessor to apply his/her expert opinion as regards the quality and, consequently, the resulting price of the woody plant. table 10 presents examples of woody plant prices that were modified using the described indicator. These prices are termed as final, resulting (assessment) woody plant prices; their calculation was our initial aim. The second tree price calculating modification of Koch method introduced in our conditions concerns the application of landscaping value indicator.
By using the described procedure, it is possible to calculate both the base and the resulting (evaluation) price of any tree species and/or cultivar.
CONCLUSIONS
Domestic testing of Koch method for ornamental trees evaluation has demonstrated that this method based on interest paid on invested costs is relatively simple, professionally transparent and easily checked. By utilizing the procedure, one can set the price of a given woody plant both in its nominal condition (base price) and in its actual (real, current) condition. The latter is termed as the resulting (evaluation) price and/or material value of a tree. Koch method can be used to calculate both base and resulting price of any tree species or cultivar, irrespective of whether one knows or does not know its dimensions (size). The only necessary input data include material and labor costs associated with its growing into completely mature, fully stabilized condition as well as the knowledge of current tree quality. The most important material costs embrace the choice of proper young plant size which should always correspond with the significance of the tree for the given site.
calculations that were conducted indicate that prices of individual taxa may differ considerably. The differences are caused, in particular, by the following factors: tree species (cultivar) itself, chosen young plant size, genetic qualities of the evaluated taxon -and above all, speed of maturation growth and crown size. Price levels are also considerably affected by relevant interest rates. The interest rate of 7% is the initial rate specially calculated for Koch method application in czech domestic conditions. at the same time, it represents the opening cue for professional debate on this topic.
comparisons of base prices of selected trees have indicated that the corresponding prices quoted in current czech manuals are manifold higher. Thus, the demand for price change appears to be legitimate as Koch method is based on real costs.
While Koch method was being tested in this country, two modifications were proposed to be made in the calculation construction. one is related to making provision for tree growth qualities when table 10. examples of base price deductions (%) set by a degree of landscaping value (LV) and resulting current tree prices (cZK). The prices are based on young tree with the size of stem circumference 14-16 cm calculating development care costs, the other is associated with landscaping value application when determining the level of deductions linked with the actual condition of the given woody plant.
